Background: In biomedical prevention trials, correct and consistent use of the investigational product is crucial to determine efficacy. Product adherence in VOICE, a phase 2B randomized trial of a vaginal gel and oral tablets for HIV prevention, was low (~34%), yet self-reported adherence and retention was high (> 90%). This analysis from VOICE-D, a post-trial qualitative ancillary study, explores motivations to participate in VOICE, and possible sources of misalignment between the stated priorities of the trial and the participants. Methods: VOICE-D enrolled 171 former VOICE participants to investigate, among other things, reasons for joining and remaining in the trial. Local language in-depth interviews and focus groups were transcribed and translated into English and coded and analyzed using NVivo. Data on motivation to join obtained from a VOICE termination visit survey of 106 participants were also analyzed to corroborate the VOICE-D findings.
Background
HIV prevention trials rely on healthy volunteers to investigate new interventions designed to decrease risk of viral acquisition. Joining and remaining in clinical trials, however, does not solely fulfill the participants' obligations to the research. Indeed, in biomedical prevention trials, correct and consistent use of the investigational product is also crucial to determine efficacy [1] [2] [3] [4] . While the primary objective of clinical trialists is to determine if a new product or intervention is safe and efficacious, the priorities of the participants can be multifaceted.
Pre-Exposure Prophylaxis (PrEP) can be highly effective for HIV prevention [5] [6] [7] [8] , including for women [9] , yet results from several tenofovir-based PrEP trials in female populations in sub-Saharan Africa have been disappointing, driven by low adherence to product use [10] [11] [12] . The VOICE trial was a phase 2B five-arm placebo-controlled randomized trial, which investigated the effectiveness of daily use of antiretroviral oral tablets or daily use of vaginal tenofovir gel for preventing male-to-female sexual transmission of HIV-1. Results from VOICE found none of the drug regimens effective in reducing HIV-1 acquisition in the intent-to-treat analysis. Further analysis revealed that product adherence was low (estimated at only 34%), despite high self-reported adherence and overall trial retention (> 90%), and low amounts of returned unused products [10] . To further explore these results, a qualitative ancillary study, MTN-003D /VOICE-D, was implemented after the completion of VOICE. VOICE-D investigated, among other things, reasons for joining the trial and for non-adherence to product use during VOICE. Details from participants reports indicated a range of product (non)adherence patterns, including noninitiation, discontinuation, and misimplementation of daily dosing (e.g. modified dosing or regimen, variable use and visit-driven use) corroborating biomarker data suggestive of inconsistent low level product use [13, 14] . Reasons for misreporting adherence included human nature, not wanting to look like a "bad" participant to study staff, fear of negative consequences, ease of getting away with misreporting, and avoiding inconvenient additional counseling [15] . Participants were more forthcoming about adherence challenges in Stage 2 following receipt of objective drug test results [16] . This paper uses the VOICE-D sample to focus on motivations to join and remain in the VOICE trial, and possible sources of misalignment between the stated priorities of participants and those of the trial.
Methods
MTN-003/VOICE: Termination visit vaginal or oral product behavioral questionnaire (TVB/TOB) data on motivation to join VOICE was conducted at 15 sites with 5029 participants in South Africa, Uganda, and Zimbabwe between 2009 and 2012. In the VOICE trial, the oral Tenofovir disoproxil and vaginal Tenofovir gel arms were stopped early due to futility. Further details of the trial design, procedures, and primary findings were previously published [10] . From December 2011 to August 2012, during the last 9 months of the trial, a Termination visit Vaginal or Oral product Behavioral questionnaire (TVB/TOB) was implemented, following early closure of the oral tenofovir and vaginal gel arms [17, 18] . The TVB/TOB questionnaire was administered to 2321 participants (46%) who were still being followed in the VOICE trial [19] , and included the following question: "Why did you participate in the VOICE trial?" Six categorical response options were provided, and multiple responses were permitted (see Table 2 ).
MTN-003D/VOICE-D: Participants and procedures
VOICE-D, a 2-stage qualitative sub-study, was designed after the early closure of the oral and vaginal tenofovir arms in VOICE to explore factors that may have contributed to the dilution of efficacy. One hundred seventy-one former VOICE participants were enrolled 18-33 months after VOICE, between December 2012 and March 2014. VOICE-D took place at four sites in all three VOICE countries, including Kampala, Uganda (n = 61); Durban, South Africa (n = 45); and Harare, Zimbabwe (n = 65) (see Table 1 ).
Stage 1 included single in-depth interviews (IDI) with pre-selected former VOICE participants (n = 88) to explore adherence to study products, and potentially sensitive behaviors, including anal sex [20] [21] [22] . To recruit the former VOICE participants, the VOICE Data Coordinating Center generated randomly selected lists, stratified by participant characteristics such as anal sex behavior and HIV status, for those who had provided permission to be contacted and had been on product for a minimum of 3 months during VOICE. Site staff contacted individuals sequentially on the lists until target numbers (20 per site) were met. Stage 2 was added once final VOICE results had been released and participants' individual drug pharmacokinetic results were available [14] [15] [16] , during which participants completed either an IDI only (n = 55), participated in a focus group discussion (FGD) only (n = 59) or took part in both (n = 13). Similar to Stage 1, participants for Stage 2 were recruited from a randomly selected list, generated from the Data Coordinating Center for those who had provided permission to be contacted and, unique to Stage 2, had available pharmacokinetic data. The lists were stratified by HIV status, study group, and drug pharmacokinetic detection levels [14] . Site staff contacted potential participants in ascending order of the lists until target numbers (36-48 per site) were met. The target sample sizes were based on ensuring adequate participant representation in each study group (tablets and gel), and within other stratification criteria for each stage (i.e., risk behavior, HIV status, drug detection levels) and based on practical/feasibility considerations.
A total of 12 FGDs occurred, 4 at each site, comprised of 4 to 10 participants per FGD. To further explore product experiences and adherence challenges, trained female research staff privately presented participants with their pharmacokinetic results (either during the IDI or before the FGD). Demographic characteristics for this VOICE-D sample were drawn from a questionnaire administered prior to the qualitative interview. IDIs and FGDs were conducted in the participant's language (Luganda, Shona, Zulu, or English) by trained qualitative interviewers and facilitators following semi-structured guides. Additional details of the study design and procedures from both stages have been described elsewhere [14] [15] [16] 20] . To ensure confidentiality, all participants were provided a participant identification number (PTID), and documents referring to names or other personal identifiers were stored separately from records identified by PTID. All documents or data transferred to the analysis team were identified by PTID only.
Questions about motivation to join the VOICE trial were asked of all participants in stage 1 and stage 2 in both the IDIs and FGDs; thus, data from both interview modalities are included in this paper. The guides included the following questions: "Can you tell me all the reasons that you joined VOICE?", "What made you join the VOICE trial?", and for women with low drug detection in stage 2, "What made you stay in the trial, despite not taking your products?" Additional probing topics explored how personal benefits (health care, reimbursements), personal life (partners, family, work), and/or community factors (community opinions about research or study) influenced their motivation to join the trial, and whether motivations changed as a result of their randomization group or other factors. Audio recordings of the IDIs and FGDs were transcribed into the local language, then translated into English, and checked throughout the process for quality and accuracy.
VOICE-D: Data analysis
Demographic data was used to create a socio-economic status (SES) indicator variable, described in Table 1 , to explore potential socio-economic differences by country. Analysis for country difference of study sample characteristics were done using Fisher's Exact test for categorical variables and Kruskal-Wallis test for continuous variables. Qualitative interviews were coded by a team of analysts using NVivo10 qualitative software using guidebooks An SES indicator variable was created using principal component analysis (PCA) of 10 demographic assets from the VOICE-D CRF including: home ownership; number of rooms in household; household assets of electricity, radio, television, mobile telephone, non-mobile telephone, refrigerator; toilet facilities; and drinking water sources [50] . A tri-level categorical variable (lowest 40%, middle 40%, and highest 20%) was created based on the first eigenvalue and the SAS-generated PRIN1 score [51] developed for each stage of analysis. A subset of the codes that were most representative of the primary research questions (11 for stage 1 and 13 for stage 2) were used to compute inter-coder reliability of ≥80% among 10% of all transcripts. Coded data were then summarized into memos by thematic area and interpretations were critically discussed to reach group consensus [14, 16] .
For this secondary analysis, code reports for the "JOIN" or "INTEREST" codes from Stages 1 and 2 respectively, were reviewed and summarized by the lead author into categories of motivations to join and remain. After the initial aggregate analysis of the data, a by-country analysis was completed to examine any differences by site. Findings were entered into a matrix organized by country and motivation to join or remain and were discussed with two senior co-authors to reach consensus on interpretation. Findings were subsequently reviewed by all co-authors to confirm interpretation and gain insight from field collaborators. To further protect participant confidentiality, all names used to reference participants in this paper are pseudonyms that were assigned by the lead author during analysis. Any words or phrases in quotations indicate a direct quote from the participant.
The study protocol was approved by the Institutional Review Boards at RTI International and at each of the study sites and was overseen by the regulatory infrastructure of the U.S. National Institutes of Health and the Microbicide Trials Network (MTN).
Results

Participant characteristics
VOICE-D study sample characteristics (n = 171) are presented in Table 1 by study country. South Africans were significantly younger (median age = 25) than those from Uganda and Zimbabwe (median age = 29) and more likely to be unmarried (0% married compared to 88% in Zimbabwe and 59% in Uganda). Overall, of the participants who were unmarried, most had a primary sexual partner (86%). Ugandan participants, who included more sex workers than other sites, had significantly more lifetime sexual partners (median = 5) and they were more likely to know that their partners had other partners (56%), while South Africans and Zimbabweans were more commonly unsure (79 and 76% respectively). A higher proportion of South African participants were in the highest SES bracket (47%), while Ugandans were more likely to be in the lowest bracket (76%). Most participants said they earned their own income (73%), though less so in Zimbabwe (n = 54%). Overall, 91% of women said their partner provided them with financial or material support. We previously published that VOICE-D stage 2 participants were younger and less well educated, but otherwise, demographically and behaviourally similar to other VOICE participants at the same sites [14] . Also previously published were findings that the TVB/TOB respondents differed from the rest of the VOICE trial participants in that they were less likely to be from the tenofovir oral and gel arms and were disproportionately from Uganda and Zimbabwe than from South Africa [19] .
VOICE-D: Qualitative findings on motivations to participate
The dominant themes from the VOICE-D qualitative interviews were that, 1) women joined and remained in VOICE primarily to receive free personal health benefits; 2) women who stated they joined the trial for altruistic intentions also identified personal health benefits as a motivator; 3) participants' friends were influential in motivating them to join as well as propagating misinformation on the benefits of the study products; and 4) despite not using the products consistently, a sense of fulfilling their commitment to the study through adhering to study visits and procedures kept some women in the trial. Differences by country are highlighted as they are relevant. Due to the retrospective nature of the study, reasons for joining and reasons for remaining are presented together unless specifically stated by the participant to be one or the other.
Participating for personal health benefits
Women in VOICE-D commonly reported that they participated in VOICE to receive personal health benefits. Receiving HIV testing and preventative healthcare, at no cost to them, were the most regularly discussed benefits. Other personal benefits mentioned by many participants included HIV risk reduction counseling, treatment for illnesses, receiving the study product for HIV prevention, and, for many fewer, reimbursement.
Repeat HIV testing
The promise of repeat HIV testing or "knowing [one's] status" was the most consistently stated motivation to participate in VOICE. As one participant said, "I like having my blood taken for testing so that I will know where I stand" (Bheka, IDI, South Africa). Many women identified the regular HIV testing as a way to continually monitor their HIV status and therefore mitigate their HIV-related worry throughout the study. In Uganda, the monthly testing (and subsequent negative results) was also described specifically as a salient reason for remaining in the trial.
What made me stay in the research study was that each time I came, they would test my blood and give me the negative results and I also benefited from the other treatment they offered to me each time I told them the pain I had… (Charity, FGD, Uganda).
The desire for regular HIV tests was often related to a widespread suspicion that male partners had other sexual partners and subsequent fear that they would acquire HIV from their partners. An additional benefit of the regular HIV testing received in the trial involved the feeling that women could confirm their partner's fidelity or reveal his infidelity. Participants explained that she could tell her partner that if she came back with positive results from her HIV tests then his lack of fidelity would be revealed. Some women invoked this reasoning to encourage sexual behavior change from their partners, while others used this as a method to encourage their partners to come to the clinic to get tested as well.
I came to the study so that I could be told whether I had the HIV virus. When they tested me and found that I was safe [not HIV infected] I was happy because I was healthy. I went home and told my husband that there was an association/organization [referring to clinic] and that he should also be tested. He didn't refuse. He came and was also tested and both of us were found to be safe [HIV negative]. (Kijai, IDI, Uganda).
For some, participation in VOICE was a chance to get tested for the first time. One participant said, "I don't want to lie, I really gained a lot…It was also the first time I had an HIV test. I had never tested before" (Thabisile, IDI, South Africa). Furthermore, some participants recognized that women, particularly young women, have difficulty using or getting their partners to use condoms consistently, making it all the more crucial to know their status:
I also heard that we were going to get tested for many things. It's easy to not use a condom and that's what also worried me. As young people we sometimes forget to use condoms but being in the research has kept me well. (Khule, IDI, South Africa).
Health care evaluations, treatment and counseling
The ability to monitor one's overall health, by receiving comprehensive evaluations and preventative health care, was another personal health benefit many women discussed as motivating to participate in the study. The availability of preventative health checks, such as pap smears, helped women get diagnosed and treated for issues they otherwise would not have discovered. In South Africa and Uganda predominantly, healthcare was commonly mentioned as a motivator to stay in the trial despite challenges using the products. Diana experienced side effects from the study gel and plainly explains:
Personally, I wanted to access that treatment and that is why I remained in the trial in spite of the itching. Because I was well taken care of. The other reason is that I thought I had one of those diseases but God helped me. When I was checked, I was not found with Candida or any other disease. But I also saw those with diseases being treated. I also came so that if I was found with diseases, I would receive treatment.
(Diana, FGD, Uganda).
A few participants, more prominently in South Africa, also discussed the benefit of receiving health counseling as a motivator to join the study. This arose often in the context of the education, counseling, and linkage to care if one of the various diagnostic tests they received during the trial detected something. One woman describes how she was worried about testing positive for HIV but, nonetheless, was encouraged to test, knowing that if she were to become infected she would be linked to care and counseling through the study:
Yes, I was encouraged. I was afraid before but by the time I joined [VOICE] I was more at ease because I had been told that if the results are not good [HIV positive], I will get counselling, they will explain things to me and I won't have any problem. (Bheka, IDI, South Africa).
Perceived preventative benefits
Desiring protection from HIV through use of the study products was highlighted by women across all sites, though not necessarily as the sole reason for wanting to join.
I always liked to participate in research; on your arrival to participate, your status was being checked [HIV blood test] for your own knowledge. I also liked protecting myself from the virus [prevent HIV acquisition] through the study products we used. (Lesedi, IDI, South Africa).
Remaining in the trial due to a belief that the products were effective was also reported by some women. As this participant states simply, "The products are the reason why I stayed…They give me protection from HIV." When asked why she was different than the other participants who didn't use the product, she went on to explain, "It could be that I believe that if you use the product it will protect you, it could be that they did not have that attitude" (Lindelani, IDI, South Africa).
Other women, however, understood and acknowledged that the products were under investigation; they relied on the regular HIV testing to reduce their HIV worry. Still, these women hoped that the study products would provide some protection. Anesu explains, when asked how worried she was about getting HIV while in VOICE:
It was the same but the thought that you got tested, like every month…It calmed me down. But then, the fact that it was a study also. So it's natural to wonder about whether it works or [laughing] it doesn't. So I think it was an issue of striving and hoping, I hope it works [laughing] . (Anesu, IDI, Zimbabwe).
This potential for protection was linked to the hope for successful trial results and motivated some, especially in Zimbabwe, to remain in the trial to know its outcome. In contrast, other participants, in Uganda specifically, explained how the financial reimbursement had no influence on their decision to join. In Sanyu's experience, when she decided to join VOICE she was unaware that she would be given any transport money:
Reimbursement and healthcare costs
I: Is there any other motivation for your joining the study? R: No…Because when I was coming, I was not told that there was some money…If I had been told, maybe one would say that I came to make some money…No.
I: Didn't your friend tell you about the money? R: She just told me that it was voluntary. I: Mmm. R: She didn't tell me that there was some money involved. (Sanyu, IDI, Uganda).
While money was seldom overtly mentioned as a primary reason for joining or remaining in the trial, the expenses averted by receiving free HIV testing and health services was an important factor for many, particularly in Zimbabwe and Uganda. Although women wanted to know their HIV and general health status, diagnostic tests were not affordable outside of the trial setting, as explained below:
Because they used to take off blood and you would know the state of your health. That is what was most attractive to me...In other places, I would have been charged for the tests and I did not have money during that time. (Dembe, IDI, Uganda).
Another participant explains the benefit of free health check-ups:
Let me just say I don't earn a lot of money, so I didn't have enough money to go for medical check-up, but I could get it [checkup] here [at the study clinic] for free. (Namukasa, IDI, Uganda).
Social networks influence
Social networks played an important role in recruitment into VOICE as demonstrated by the many women who explained that they joined due to encouragement from a participant with whom they were friends.
It was actually a friend of mine that initially brought the program to my attention. I asked her what the program was all about, and she advised me that I should go there and get more information about the program. And if the opportunity arose, I should then join the program. (Uchi, IDI, Zimbabwe).
These social networks may have also contributed to therapeutic misconception, namely dissemination of false information that the product was already proven efficacious, discounting the placebo-controlled design and investigational nature of the trial. In the example below, the participant explains that she joined because of a friend, and that friend was convinced to join by another friend because she had been promised protection, indicating a snowball effect of both recruitment and distorted information.
She [friend] heard about it from someone else who had taken part in the research and she took me there. They accepted us at the research…She must have told her that, 'if you take part in the research, you can be safe.' [..] Because they test you most of the time and give you something [product] to protect yourself with. And for real, when I was still participating in the study, I was protected and my life was all right. (Nobuntu, IDI, South Africa).
Joining for altruism
A handful of participants expressed that they joined VOICE to help other women and future generations, or to "save the world" by helping test the product, which we define for this analysis as an altruistic motivation. As Mbira explains:
I found it to be good because they said they were trying to find out if there was a drug which was able to protect women from contracting the disease [HIV infection] through sex. So it's within my rights to join, though I might not enjoy the benefits myself, it might benefit my child or another woman like me. (Mbira, IDI, Zimbabwe).
Many participants who reported wanting to help others, however, also mentioned concomitant personal health reasons for wanting to join. This included using the product for protection, getting health care, regular HIV testing, family planning, etc. This was the case for Nofoto, who said:
One of the reasons why I decided to join VOICE was that I could see that women could be helped to prevent becoming infected with HIV, if they use the products provided. I also got a chance to get tested and know my status. I also wanted to know more about what to use so as to prevent myself from falling pregnant. (Nofoto, IDI, South Africa).
Committed to the study and wanted study results
As described in the segments above, a dominant theme for remaining in VOICE was for the personal health benefits, however, a few described a sense of dedication and commitment towards VOICE itself that is worth mentioning. For example:
Me, I think that because of the way we had made a contract with MTN [Microbicide Trial Network], it was hard to breach it. You had decided and signed that you would stay until study ends. So you had to finish the study. (Sharon, FGD, Uganda). These women's sense of fulfilling their commitment to the study was centered around returning for their visits and contributing their time.
What motivated me stay in the study despite not using the products? ... It was just wanting to get to the end of the study.
[…] Yes, because we had an agreement that when you enter you must, you must finish off. However, if you were disinterested; some just left in the middle of the study if they had lost interest in the study. (Mudiwa, IDI, Zimbabwe).
Furthermore, a few participants discussed remaining in VOICE to find out about the study results stayed despite product misgivings, as Zendaya describes here: R: I wanted to see the results of the trial. At the end if it will be a success or not.
I: Alright. You wanted to see if the trial was going to be successful or not? R: Ummmh. In addition, I was also gaining a lot of useful knowledge from the trial.
I: You were gaining knowledge? What did you struggle most with, related to taking the products? R: I was worried that the product might have significant side effects and I would put my health in danger. (Zendaya, IDI, Zimbabwe).
VOICE: TVB/TOB quantitative findings on motivation to participate
Of the 171 VOICE-D participants, 106 completed the VOICE termination questionnaire ( Table 2 ). The most commonly selected reason for joining the trial was "to help test a product that may prevent women from getting HIV" (95%), while HIV education, HIV testing, and free or better health care were also frequently selected (88, 84, and 69% respectively). We investigated these survey responses to corroborate the qualitative findings from VOICE-D. The VOICE-D participant responses were also compared with the responses from VOICE participants at the VOICE-D sites who were not enrolled in VOICE-D (N = 684), using Fisher's exact test. Table 2 presents the data in order of frequency, which is the same for VOICE-D participants and VOICE participants at the VOICE-D sites.
Discussion
This analysis of VOICE-D women's accounts as to why they participated in the VOICE trial, highlights the multifaceted nature of trial participation, and likely misalignment in priorities between study participants and researchers. Participants' reflections from the qualitative interviews in VOICE-D on their original motivations to join VOICE ranged, though primarily focused on receiving free personal health benefits (e.g. HIV testing and healthcare). Data from the VOICE termination visit questionnaire provide a slightly different picture, as the most frequently reported reason for joining was altruistic (i.e. help test the product). Qualitatively, women who stated altruistic motivations often also identified personal health benefits as motivators to join VOICE. Joining for financial reimbursement was not commonly mentioned qualitatively or quantitatively. Motivations to stay in VOICE, reported qualitatively only, stemmed mostly from enjoying the continued personal health benefits, particularly healthcare, but sometimes from a feeling of commitment to the study and desire to know study results. Additionally, this analysis found that social networks were influential in recruitment to the study and in spreading inaccurate information about the efficacy of study products.
That participants joined the trial primarily for personal health benefits -such as free preventative health care and treatment, and repeat HIV testing -demonstrates a desire to stay healthy and monitor one's HIV risk, and is consistent with prior literature from other active product microbicide trials with African women [23, 24] , and other HIV prevention trials [25] . Although joining for better quality health care was the fourth most common motivator from the termination visit data, it was the dominant theme qualitatively. Of note, there was a statistically significant difference in the frequency of this motivation for VOICE-D participants and VOICE participants at VOICE-D sites, though the rank order of all motivations was the same for both groups. In the qualitative analysis with VOICE-D participants, South African women, who were younger and unmarried, were also interested in receiving HIV education and counselling; the second most common motivator from the VOICE termination visit survey. One potential explanation that incorporates both the interest in testing an HIV prevention product and receiving personal health benefits as reasons to join the trial has been referred to as conditional altruism [26] . Conditional altruism asserts that people may intend to enroll in a trial to help others but ultimately will only participate if they additionally receive some personal benefit. Alternatively, while helping test the product was the most common motivation from the VOICE termination visit survey, it was perhaps not the most important, as participants could, and did, choose additional responses. Many participants reported multiple reasons for participating in the study qualitatively as well, and previous literature confirms that participants in clinical research often articulate a variety of reasons for joining, including both the opportunity to obtain medical or personal benefit, and the opportunity to help others [27] [28] [29] [30] [31] . Participating for financial reimbursement was not commonly reported in either data set, which might reflect some participants' reluctance to openly admit an interest in a monetary incentive. However, avoiding costs while receiving the preventive health care they desired, and needed, was a strong motivator for women who joined VOICE, particularly for those from Uganda and Zimbabwe who were of significantly lower income and were responsible for the care of more children than their South African counterparts. Thus, we cannot ignore the social and economic context in these trial communities, though local socio-cultural norms may also have played a role in motivations to join. Of note, HIV testing is not uncommon in these settings --according to the World Health Organization, about half of adults in Africa reported receiving HIV testing services between 2010 and 2014 --yet as much as 40% of people who were diagnosed through HIV testing services were not linked to care [32, 33] . Barriers to care include transportation costs, distance to facility, stigma, fear of disclosure, staff shortages, long waiting times and poor-quality services (particularly for adolescents) [32] . Women in this study highlighted similar barriers and noted reasons for preferring the study facilities, specifically the consistent access to testing as well as connection to treatment and services if one were to become infected. The fact that people join clinical trials to obtain higher quality health care than public clinics provide is consistent with findings from prior HIV prevention trials in African settings [23, [34] [35] [36] [37] . Local clinics are overcrowded, may not offer full preventive healthcare such as pap smears, and may include direct and indirect financial costs to the patients, reducing a woman's ability to successfully manage her health [38] [39] [40] [41] [42] . This imbalance between "standard of care" in trials and in local settings is often debated; nevertheless, it should be acknowledged that the World Medical Association's revised Declaration of Helsinki endorsed the practice that all trial participants receive the worldwide standard of care [43, 44] . Thus, until there is massive health care reform in these settings, high quality health care offered in trials will likely continue to motivate many.
There are multiple factors that likely contributed to the misalignment of priorities between the researchers' primary objectives to test if the products were safe and efficacious, and the participants primary concern to improve or maintain their health, which ultimately meant not using the products. As their desire for obtaining the study benefits like free HIV testing and health monitoring highlight, participants in VOICE-D clearly felt at risk of acquiring HIV. Yet receiving the regular health monitoring appear to have done enough to dispel or reduce their HIV worries and keep them in the trial. The risk of using an unfamiliar product of unknown efficacy, on the other hand, may have been too great, thus discouraging use of the products, at least consistently [14] . Previous literature emphasizes that benefits to the participant must be higher than the perceived risks for individuals to participate in trials [26] . This may help explain why overall retention in VOICE was high, but adherence was low [10] . Also, while there were no consequences of nonuse (e.g. being forced to exit the trial), participants used various means of deception to hide their product nonuse, fearing to be terminated from the study and lose their healthcare and HIV testing benefits, or fearing to fail to uphold their end of the participant-research study relationship [14, 15] . Furthermore, mentioning the signed informed consent as a reason for staying in the trial suggests that for those women, adhering to their study visits and procedures was enough to fulfill their commitment. Though not found in this analysis, prior literature speculates that receiving the financial reimbursement may have played a role in boosting participants' feeling of commitment, while also instilling a sense of obligation to appear to use the products [19, 23] . One implication from these findings is that future studies could benefit from reminding participants of their responsibilities more explicitly, potentially in a documented list of participant rights and responsibilities, to highlight that there is a difference between agreeing to participate and complying with research requirements [45] . Additionally, part of the informed consent process could involve a discussion with participants about their personal motivations to participate and how these may be best aligned with the priorities of the research.
In this analysis, friends influenced recruitment (e.g. encouraging others or being encouraged to join), and beliefs about the products' efficacy (e.g. therapeutic misconception). As highlighted in the primary VOICE-D paper, peers also negatively affected adherence to study products, often through spreading rumors about the product [14] , a reflection of the importance of social networks throughout the trial. MTN-020/ASPIRE, a more recent microbicide HIV prevention trial evaluating the effectiveness of a monthly vaginal ring [46] , placed greater emphasis on motivating women through group-based peer support, creating a sense of pride for consistent ring use. Group activities, such as providing site-level aggregate adherence feedback as compared to other sites also fostered a sense of a shared goal, and one's individual responsibility in contributing to the goal [47] . This can be explained as altruism on a smaller scale, or to use the term in the Zulu language, Ubuntu [48] . In other words, social networks and peer support can be used to motivate participants to help their community. The longer-term value of finding an effective product ("macrosocial" benefit of helping society at large) could be viewed as personally advantageous in the short-term by reframing it as improving social capital ("microsocial" benefit of helping one's immediate social network) [34, 49] . The promising protective results from ASPIRE suggest that such connections between the micro-and the macro-social study benefits may improve participants' engagement, and hence trial outcomes. In future studies, it may also benefit to explore how social networks can be used more intentionally during recruitment and then monitored throughout the study to understand effect on adherence.
This study has several limitations, the most noteworthy for the qualitative data is that women were asked retrospectively (at least a year and a half after they joined VOICE) to reflect on why they participated in the trial. This may have led to recall bias, or a reconstruction of narrative due to having left the trial and received study results. It also made it difficult to always differentiate between reasons to join and reasons to remain. As described in other analyses, social desirability bias was likely present, which may have led women to underreport their desire to join the study for financial reimbursement, for example, in addition to other measures, such as reporting product non-use [14] [15] [16] . Women articulated various reasons for joining the study, including the desire for personal health benefits, however, these may be less socially stigmatizing to disclose than a monetary interest in participation. It is worth noting, however, that VOICE-D was designed as a separate protocol and efforts were made to reduce social desirability bias and encourage honest reporting, including using non-VOICE trial staff at the sites, and allowing visits to take place in non-trial locations [14, 15] . Another limitation is that this study sample was selected based on predetermined criteria, and thus was not intended to be representative of the full VOICE study population. Finally, administration of qualitative interviews is inherently variable, which leads to differences between interviewers in the level and amount of probing. Thus, one participant may have been asked about multiple motivations to join, while another was probed for details about one particular motivation. However, given the large sample size for this qualitative study, the range of responses, as well as the fact that the results corroborate findings from previous studies, it suggests that the limitation around probing is of limited concern. The major limitations from the termination visit survey data is that the form was administered at the end of multi-year trial about reasons for joining the trial, and thus participants may have been influenced by their experience in the trial. Additionally, the form was administered after the early stopping of two of the study products for futility [10] , so we do not have data from any participants who had already exited the study. Further, implementation of the form in South Africa was delayed by the IRB process, resulting in over-representation from Uganda and Zimbabwe sites [19] .
Conclusions
This analysis contributes to the literature on motivations to participate in clinical trials by providing a more nuanced understanding of the social, contextual, and individual factors that influenced women's reasons for participating in a phase 2b HIV prevention trial, despite low product use. Participants primarily joined VOICE for personal health benefits such as free healthcare and HIV testing, which highlighted their desire to protect their health and monitor their HIV risk. A desire to maintain these benefits, and a sense of commitment to the trial, motivated women to remain in the trial. Appealing to participants' commitment to the study and reminding them that using the product as instructed is implicit in that commitment may increase participants adherence. Additionally, building off successes like the ASPIRE trial [46, 47] , further research should be conducted to investigate how best to utilize social networks to improve adherence to study products. Ultimately, understanding the various reasons why individuals join and remain in studies will help align the priorities of both researchers and participants. 
